17-DEZ-2004 14: 11 



DEGUSSA PATENTE 



+49 6181 594304 



pgSEBVE COPY : 

PATENT SPECIFICATION 

Convention Dote ( United State); Dec. I*, JOT. 435)005 
Application Dote (In United Ktof <tom); Nov. 24. 1934. No. 33873/34. 
Complete Specification Accepted: Sept. 12, 1935. 



COMPLETE SPECIFICATION 
Process of Making Zinc Oxide 



We, Amebica» ZiKO; Lisas & SatBLrctfG 
Oomfajst, a corporation, of the State of 
Maine, TTxdted States of America, of 948, 
Paid Blown Building, St. Louie, 
6 Missouri, United States of America, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following 
10 statement: — 

This invention relate to improvements 
in the manufacture of zinc oxide and 
more particularly to methods for control- 
ling lie shape of the particles, .Accord- . 
15 ixLg- to one well-known method for making 
zinc oxide a mixture of coal and rinc ore 
is spread upon a flat grate through a 
series of charging doors of a suitable fur- 
nace and at a high temperature (approxi- 
20 mately 1400" C The zinc ore is reduced 
to metallic zinc and volatilized as a gas. 
As the zinc vapor, diluted with the pro- 
ducts of combustion, passes over the 
charges of coal and zinc ore, it becomes 
25 oxidized through the action of air 
admitted to the furnace and, as it alter- 
nately meets fresh amounts of zinc vapor 
and air, the particlea of zinc oxide that 
are formed grow into needle Bhape, as is 
30 clearly disclosed under the microscope. 
The relatively coarse pigment particles of 
zinc oxide follow an irregular path 
through the flue and are finally delivered 
by suction to a trail where -they axe cooled 
35 so that they can be safely filtered in a 
bag room* 

In the operation of such a plant the 
charges of coal and zinc otc are delivered 
at periodic intervals to the grate, so that 
40 by the time the last charge ia inserted 
through the last door in the series, .the 
ash or clinker is ready to be withdrawn 
from the point where the first charge was 
inserted and a new charge ia mtroauoed. 
46 Under these conditions the characteristics 
of the product formed are continually 
changing; and further, weather con- 
ditions and other factors beyond the con- 
trol of the furnace operation make it 
50 impossible to obtain a uniform product 
of the desired guality. 

It has previously, been proposed in 
specification No, 379,855, for the produo- 
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tion of zinc white from metallic raw 
materials, to vaporize tik$ in a fur- 
nace by means of hot gases or vapours 
which contain no constituents whioh 
react with or oxidize the zinc and which 
act directly on the molten zino, the ziuc 
vapour being then carried into an oxidiz- 
ing region, the air-gas mixture thereafter 
being passed through condensation appa- 
ratus for separation of the zmo white. 

According to the present invention, the 
furnace is operated under more uniform 
conditions. The charges of coal and zinc 
ore are introduced into the furnace as 
heretofore, hut the draft of air to support 
combustion is limited and so regulated 
that the products, instead of being a 
mixture of zinc vapor and zinc oxide with 
CO, CO, and nitrogen, consist of no zinc 
oxide and a ratio of carbon monoxide to 
carbon dioxide sufficient to maintain the 
zinc in the elemental state at the furnace 
temperature, which ib maintained at 
approximately 1200* C. This regula- 
tion of the draft of air results in an 
atmosphere practically completely non- 
oxidizing to zinc vapor above the charge 
in the furnace. The gases and zinc vapor 
under a slight positive pressure are then 
withdrawn from the furnace. In order 
to maintain the flow of gas uniformly, it 
is desirable to control the suction in the 
trail. The temperature and composition 
of the gases can be held very uniform and 
this plays an important part in the uni- 
formity of the zinc oxide made by this 
process. 

The gases from the furnace are passed 
to a suitable insulated tower or chamber 
where they are momentarily (one or more 
seconds) held at a high temperature^ and 
thence to a point whore air is . either 
sucked or blown in under regulated 
volume and velocity, such that the zino 
burns with a lazy flame. The amount of 
air introduced at this point is of impor- 
tance and should be so controlled that the 10O 
combined effect of the introduction of the 
air and the combustion of the zinc vapor 
will not reduce the temperature, thouph. 
there may be a Blight drop due to radia- 
tion losses and there may be an increase 105 
temperature. The* zinc, oxide, as 
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formed and tlie zinc vapor alowly mix 
and form the desirable uniform long 
needles. The amounts, and places of 
introduction of the auxiliary air are so 
5 controlled that after refining, (reheatmg) 
the properties of the oxide, euck as tor 
infftance the oil absorption as determined 
by the Coleman-Gtardner test, can be 
uniformly controlled as may he desired 
10 over the range of commercial requxre- 
ments. The oil absorption property of 
tha acicular zinc oxide thus produced can 
be varied by the size of the openings for 
the auxiliary air and the bm el lozi- 
15 nesa of the flame with which the zinc. 
vapor burns, „ 

For the purpose of enabling tlie inven- 
. tion to be better understood, reference lfi 
made to the accompanying drawing wuicli 
20 is a diagrammatic view of one form ot 
plant for making the acicular or needle 
shaped particles of zinc oxide. _ 

In. the accompanying drawing m 
which like reference numerals indicate 
25 like parts throughout, 1 represents a fur- 
nace provided with any suitably per- 
forated grate, either stationary or travel- 
ling, as may be desired, and 2 indicates 
charging openings for introducing coal 
30 and Itac ore into the furnace. Tlie draft of 
air passing up through the grate for sup- 
porting oomhustion is regulated and con- 
trolled by any suitable means well known 
in the art, care being taken to so rejru- 
85 late this supply of draft air that the 
atmosphere eW.e the grate shall be at 
all times a practically non-oxidmng 
atmosphere consisting of the products of 
combustion and the vaporized zinc. As 
40 here shown, the draft of, air to the fur- 
nace is regulated or controlled by means 
of a fan 8 delivering air under. W pres- 
sure to. a conduit 4, and the passage of 
' • air from said conduit to the several sec- 
45 tions of the furnace is controlled by suit- 
able dampers 5. Due to blow holes in 
the charge there may he some small 
amount of oxygen get into the furnace, 
"but this will be consumed by an excess 
50 of reducing gas in the furnace. Any 
zinc oxide particles formed under tbese 
conditions are small; and at thelbigb tem- 
perature are easily reduced by the U>, so 
that the gases leaving the furnace eon- 
55 Bist of a mixture of CO, CO*, nitrogen 
and zinc vapor with practically no zinc 
■ oxide. The temperature and compac- 
tion of these gases can Be held very uni- 
foam and this plays an important part m 
60 the uniformity of the sine oxide made bj 
this process. . The temperature m "this 
•furnace may vary" Aomewhat above or 
somewhat- below 1200* " C. fl indicate 
the usual or anv puitable insulated tower 
66 into which the fumes from the furnace 



pass through an opening 7 which- l* suit* 
ably controlled by baffles ,8 to maintain u 
degree of back pressure in the furnace. 
The mixed products of tombu*tion and 
sine vapor, at a temperature of approxi- 70 
matoly 1200° C, pass from the tower 6 
through a channel 9 and into a combus- 
tion chamber 10, from which chamber ]<> 
they are drawn out, at a temperature of 
approximately 1100* 0., . through the 75 
trail 11 by means of a suction fan 12 ami 
pass into the bag room 13. t It t will be 
apparent that, since the reaction involved 
generates heat when the concentrated 
Snc gases are oxidized, the results 80 
obtained would not be moterinHy changed 
if the temperature in the tower ■ 0 should 
be* somewhat lower than that of the fur- 
nace, provided tlie temperature he hold 
uniform. The rate of movement off tlie oo 
vapor* from the furnace and .of the zinc 
oxide particles and gases- on the way to 
the bag room may be controlled by tne 
speed of the fan f2, and if desired, by a 
suitable valve 14 introduced in tlie trail. 

As the' products of combustion and zinc 
vapor pass from the channel 9 into the 
chamber 10, air is introduced through 
openings 13 in the channel, and if 
desired, also through an opening 10 lead- 95 
ing directly into the chamber 10, The 
air mav be either sacked or blown in 
through the openings 15 and 10. Since 
it U introduced under very low velocity 
to the end that the zinc burns with a lazy 100 
flame, the sine oxide particles as thev 
Eonn and the sine vapor slowly mix with 
eaoh other with the result that the 
acicular or needle shaped particles are 
built up. The size of the openings 15 and 105 
16 for the admission of air and the degree 
of laziness of the flame in the chamber 10 
where combustion of the zinc vapors 
occurs, are subject to control to the end 
that properties of the oxide, such oe oil 110 
absorption, may be successfully con- 
trolled. The zinc oxide and gases of com- 
bustion enter the trail 11 from the com- 
bustion chamber 10 at a hierh tempera- 
ture, approximately 1100' C, although 110 
the temperature may vary somewhat 
. above or below this within a range that 
will not materiallv affect the results 
obtained. In addition to the gases that 
have been mentioned as produced in the IM 
furnace there may be small amount* of 
impurities, such as free sulphur, sulphur 
compounds, tors and finely divided 
carbon. "Wliile the £a*es from the fur- 
nace arc in the insulated chamber G 125 
where they are maintained for a short 
time Cone or more seconds^ at a high, tem- 
perature, the tars and carbon are 
romoved. presumnblv by reaction with 
the caTbon .dioxide in the <ras r and if 130 
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desired a small amount of air u»y be 
admitted through porta 17 at the entrance 
to chamber 6, care being taken not to 
admit sufficient air at this point to pro- 
5 dace any appreciable amount o£ zinc 
oxide. This air however has the advan- 
tage of oxidizing sulphur and sulphur 
compounds into oxidized sulphur (rases, 
and of moTe rapidly and completely 
10 removing tars and carbon. 

It will be understood by those stalled 
in the art that the precise form of the 
plant indicated above may be varied 
without departing from the scope of the 
15 invention . Moreover, it will be recog- 
nized that the temperatures herein given 
may vary somewhat above or somewhat 
below those given, but it is to be par- 
ticularly pointed out that in making the 
20 acicular or needle shaped particules of 
oxide, the temperature of the combined 
gases and oxide particles as they enter 
the trail have been but slightly lowered 
from that at which they leave the 
a6 furnace. , 
Having now particularly described ana 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
30 claim is:— 
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1> The process of making zinc oxide ot 
acicular form which consists in vaporiz- 
ing zinc in a reducing atmosphere at 
approximately 1200* 0, and then slowly 
35 mixing the zinc vapour with an oxidising 
agent outside the furnace while main- 
taining the temperature at a degree not 
materially above or below 1100" Ot > 
2. The process as claimed in Claim 1 
40 including refining the oxide. % 

8. The process of making zinc oxide of 
acicular form which (consists in subject- 
ing zinc ore to the action of burning coal 
in a closed furnace,} so controlling the 
45 air draft to the furnace that the resulting 
zinc vapour is in a reducing atmosphere 
at a temperature j of approximately 
1200 6 C. in the furnace above the charge, 
passing the mixed zinc vapour and Teduc- 
50 xng gas to a zone outside the furnace in 
such amount that the temperature in 
said zone is maintained at a degree not 
materially above or below 1100* C, and 
introducing air at a very low velocity 
55 into the mixture, whereby the zinc 
vapour burns with a lazy flame and 
acicular zinc oxide particles are 
formed. 

4. The process of making zinc oxide 
60 which consists in vaporizing zinc in a 
reducing atmosphere at a temperature of 
approximately 1200' 0, in a furnace, 
withdrawing the zino vapour and reduc- 
ing gases from the furnace into an oxidiz- 
65 ing zone while maintaining back pressure 



in the fuina&e^ aad then slowly a<lmxt> 
ting air into the oxidizing zone in such 
amount that the temperature in said 
chamber is maintained at a degree not 
materially above or below 1100 C. and 
burning the an© vapour with a lW 
flame. # 

5* The process of making zinc oxide 
which consists in vaporizing zinc in a 
reducing atmosphere in a furnace aU 
temperature of approximately 1200* C, 
withdrawing the zinc vapour and reduc- 
ing gases with any associated carbon- 
aceous material into a less reducing 
atmosphere at approximately the same 
temperature, momentarily maintaining 
the temperature, whereby the impurities 
are eliminated, and then conducting said 
vapour and gases into a combustion zone 
and slowly admitting air into said zone in 
such an amount as to burn the zinc vapour 
with a lazy flame. % . 

6. The process as claimed in Claim o 
which includes withdrawing the fflnc 
vapours and reducing gases into a *©ae 
outside the furnace where they are 
momentarily maintained at approxi- 
mately furnace temperature while air 18 
slowly introduced in an amount such as 
not to oxidize the zinc vapours to any 
appreciable extent, whereby any asso- 
ciated carbonaceous materials are elimi- 
nated, and then passing the zinc vapofure 
and reducing gaeee into the combustion 
zone* and slowly admitting air into said 1U0 
latter zone in an amount such that tide 
temperature therein is not materially 
reduced thereby. m m 

7. The process of makin g sine oxide, 
which consists in vapourizing zino in a 105 
reducing atmosphere, passing the zinc 
vapour into another zone into which a 
small amount of air is admitted, insuffi- 
cient to oxidise any appreciable amount 
of the zinc vapours, and then passing the HO 
vapour and any oxide particles ^ which 
have been formed in said zone into'* an 
oxidising zone wherein the air supply is 
regulated so ae to ensure and control the 
growth of oxide particles. 115 

8. The process as claimed in claim 7, 
which includes passing the zinc vapours 
through a combustion zone and slowly 
introducing an oxidising agent in said 
zone at different points along the length 120 
thereof, 

9. The process as -claimed in claim □ 
or 6, including withdrawing the zinc 
oxide and gases from the oomDustion zone 
into a main or trail at a temperature of 125 
approximately 1100* C> ' 

10. The process as claimed in claim 9, 
including maintaining the flow of zinc 
oxide and gases uniform by controlling 
the auction in the main or trail. 130 
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aw «dde substantially «e described. ■ MABKS & v CLERK.. 

j^jBgton Spa : tinted for Ob Majesty's Stoticmery Office, tto Courier Predfc-JWS. 
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